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1.
TER CENTER OP MANUFACTURING IN THE UNITED STATES.
This thesis has been divided into two parts,
First:
A series of outline maps of the United States showing 
the "Center of Manufacture", as found by method given below, for 
every ten years from 1850 to 1900. These plates are those num- * 
bered from 1 to 7 inclusive.
Second:
A series of plates showing by means of curves, the values 
of a special manufactured product in the five leading states. 
These plates are those numbered from 8 to 18 inclusive.
The center of manufacture in the United States may be 
defined as the point about which if in any direction the value 
of the manufactures be taken the sum will be the same.'. It is 
analagous to the term Center of population which is a common 
term in census reports of a county or state. The center of 
manufacture is also analagous to the term center of gravity 
which is a familiar term in mechanics. The center of gravity is 
defined by Murray's Calculus as the point which is at the in­
terception of planes whose distance from given planes is equal to 
the sum of the products of the masses of the particles of the 
body into their distances from the planes divided by the total 
mass of the body. Three given planes are necessary to locate 
the center of gravity of a body and the intersection of the 
planes found by the method just stated, will give the desired 
point. In finding the center of gravity or mass of a plane 
figure only two given planes are required since the plane area
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has "but two dimensions.
To find the Center of Manufacture in the United States 
it was necessary to take points in each state as being the 
centerof manufacture of the state. The center of manufacture for 
the state was assumed with due consideration for any large city 
or section of the state which had special advantages for manu­
facturing. For example in Illinois the center was taken in the 
northern part of the state a little toward Chicago.Again in 
Michigan it was taken in the southern part of the state for 
most of the manufactaring is carried on in that part. The same 
state centers -were used for the entire time from 1850 to 1900.
The value of the total manufactures of the states was then con­
sidered as being themass at that point.
The given planes could have been taken in any position 
so the most convenient onewas chosen. The two planes were 
then taken at right angles and the distances from the center of 
manufacture in the states to the planes were measured. The sum 
of the products of the different masses into their distance from 
the plane divided by the total mass gave the distance of the 
center of manufacture from the given plane. The same method was 
employed with the remaining plane. The intersection of these 
two lines gave the desired point which is in center of the 
circle colored blue. Instead of taking all of the states only 
the first sixteen, largest in manufacturing, were used. The 
states varied for different years and most of the leading states 
in 1900 were in trie lead at 1850. The table giving the states 
used in the different years is given below.
TABLE SHOWING THE SIXTEEN (16) LARGEST MANUFACTURING 
STATES FROM 1850 TO 1900.
The numbers indie ate the rank for the several
1850 1860 1870 1880 1890 190
New York 1 1 1 1 1 1
Massachusetts 2 3 3 3 4 4
Pensylvania 3 2 2 2 2 2
Ohio 4 4 4 5 5 5
Connecticut 5 5 8 7 10 10
New Jersey 6 6 7 6 6 6
Maryland 7 12 14 13 14 13
Virginia 8 9
Maine. 9 14 12 15
Missouri 10 11 5 8 7 7
New Hampshire 11 15 15
Rhode Island 12 13 10 14 15 14
Kentucky 13 16
Indiana 14 10 11 10 11 8
Illinois 15 8 6 4 3 3
California 16 7 15 12 12 11
Michigan 16 9 9 8 9
Wisconsin 13 11 9
Minnesota 16 13 12
Kansas 15
I owa 16
4.
TABLE SHOWING THE TOTAL VALUE OF MANUFACTURED 
PRODUCTS OF THE UNITED STATES, AND
THE VALUE OF THE MANUFACTURED PRODUCTS TAKEN
IN THE SIXTEEN (16) LEAD-
ING MANUFACTURING STATES.
Year. Value of Total Manu­
factured products 
in United States
- Value of manu­
factured pro- 
. ducts of six­
teen Leading 
Manufac turing 
States.
Per cent 
of total 
used in 
finding 
center of 
Manufac­
ture .
1850 V 1,019,000,000 919,000,000 90
1860 1,885,000,000 1,648,000,000 87.4
1870 4,232,000,000 3,765,000,000 88.9
1880 5,369,000,000 4,728,000,000 88.0
1890 9,372,000,000 8,000,000,000 85.3
1900 13,039,000,000 10,574,000,000 81.1
From the above table, it can be easily seen that the 
manufacturing interests are becoming more widely developed. 
From 1850 to 1900 the change in manufacture found in the sixteen 
leading states is almost 10 per cent of the total manufactured 
products in the United States.
5.
An outline map of the United States was taken and the 
state centers of manufacturing were chosen as has been explain- 
ex. The value of the manufactured products for each state were 
then itakep as given in the United States census reports, foh e 
every ten years from 1850 to 1900. These values are placed in 
the circles having for their center the point chosen as the 
center of manufacture. The numbers placed in the circle indi­
cate the value of the manufactured product in millions of doll­
ars. The center of manufacture for the sixteen states was then 
found by the method given above. The different positions of 
this center were then joined by straight lines and the path of 
the center of manufacture was determined. In 1850 the center 
was about fifty miles -south of the center of the northern line of 
Pennsylvania, from here it went in almost a western direction 
to the vicinity of Ridgway, Penn in 1850. Prom this ppint the 
course is northwest to about Warren Penn, in 1870. Prom 1870 to 
1880 the direction of the path is due west to Union City, Penn.
In 1890 the center is near , Ohio having followed
a south western direction from Union City. The present center 
is little west of Cleveland, Ohio.
In the second part of this subject, the object was to 
obtain a curve showing the value of a manufactured product in 111 
Illinois compared with the curves of other states leading in the 
manufacture of the same article. The states chosen in each case 
were the five states leading in the manufacture of the product.
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Only those products v/ere chosen for illustration in which 
Illinois was among the first five States leading in the value 
of the product.
The products taken for illustration are given below.
Agricultural Implements-----------  Plate 14.
Boots & Shoes----------------------- Plate 16.
Clay Products------------   Plate 9.
Carriages & Wagons-----------------  Plate 15.
Iron & Steel---- ----------- - ------  Plate 13.
Malt Liquors------------------------ Plate 10.
Printing & Publishing------------   Plate 17.
Slaughtered & Packed Meat--------—  Plate 11.
Steam Railroad Cars----------------  Plate 12.
Tobacco-------        Plate 8.
Total Manufactures-----------------  Plate 18.
These values were taken from the United States census Re-? 
ports. They were plotted with the year a as the abscissa and the 
value of the product in Millions of Dollars as the ordinate.
The value of the total manufactured products of the United States 
was placed in circles on the corresponding year near the top of 
the plate. It was impossible to plot these values and the value 
of the product of the individual state on the same plate on ac-* 
count of the large range of values involved. On account of the 
different classifications of manufactures in the census reports o 
of 1850 , 60 and 1900, it was not practicable to use values 
farther back than those given in the report of 1870. Such a
I
great advancement had been made in the manufacture of different 
articles that the old classifications had been dropped out ih
7.
the later census reports. For example in the reports of 1850 
and 60, iron was classified under several different heads,
At the present time iron and steel come under one head.
A great deal of interesting information can he gained from 
these plates. Referring to Plate 9, in 1870 Pennsylvania was 
first and Ohio was fifth in the manufacture of clay products.
In 1880, Pennsylvania had dropped below its mark of 1870 while 
Ohio was in the lead. In 1890 Pennsylvania was again in the 
lead with fill, 200,000 and Ohio was second with $10$50,000. Dur 
During the ten years from 1890 to 1900, Ohio made great advance­
ment in this line of manufacture and in 1900 was 1,600,000 while 
Pennsylvania was hut $>14,000,000. The rate of increase of one 
state over another is readily seen from the curves. On this 
same plate the curves of New Work and Illinois between 1890 and 
1900 are almost parallet. The two states have the same rate of 
decrease in this case. On Platell the curves are shown giving th 
the values of the slaughtered and packed meat. On this plate the 
curves of the western states show an increase while those of the 
eastern states show a decrease. This product is a new one and in 
the census report of 1870 there is no such heading.
Illinois is in the lead in the manufacture of Slaughtered an 
and Packed meat, wteam railroadcars and 42/& of the agricultural 
implements.
In the total summary of all manufacturers Illinois ranks 
third, New Work and Pennsylvania being In firsth nd sedond place 
respectively.
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